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Abstract

The National Park Service began monitoring coho salmon spawning activity
in Redwood Creek in 1994, building on previous work by local area visitors
and California Department of Fish and Game biologists. From late
November through February, NPS biologists and volunteers conduct regular
surveys for spawning adult coho, redds, and carcasses. Survey objectives
are to: (1) develop an index and/or total escapement estimate of adult coho
salmon for the analysis of long-term population trends; (2) determine the
distribution of spawning activity by collecting redd location data; (3)
determine population characteristics of coho adults including fish size, age,
and sex and redd size; and (4) collect tissue and scale samples for genetic
and age analysis. The poster presents results of annual escapement,
spawn timing and relationship to environmental conditions, spawning
distribution and trends on Redwood Creek since 1994-95.

Background

Redwood Creek flows southwest from the flanks of Mt Tamalpais,
through Muir Woods National Monument, discharging to the Pacific
Ocean through Big Lagoon at Muir Beach. Protected from development,
the watershed is occurs within the boundaries of Mt Tamalpais State
Park, Golden Gate National Recreation Area and Muir Woods.

Redwood Creek is a 7.5 square mile coastal watershed in southern
Marin County and is considered one of the most southerly stable
populations of coho salmon (Oncorhynchus kisutch). Redwood Creek
supports a genetically distinct sub-group of coho salmon (Garza and
Gilbert-Horvath 2003) within the Central California Coast Evolutionarily
Significant Unit (CCCESU).
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Methods

Winter surveys are conducted during the coho spawning season to
quantify escapement and determine spawning density and distribution.
Although surveys focus on coho, occasional steelhead spawners and
redds are observed and counted incidental to coho observations.
Surveys are spaced approximately every week, although storms and
high stream flows often dictate less frequent surveys. Teams of two to
four observers walk upstream through 2-4 km reaches, along creek
margins and banks where possible, and look for live fish, carcasses, and
redds. Live fish are identified to species while sex and lengths are
visually estimated. Carcasses are measured (fork length), identified to
species and sex, and marked to prevent double counting. Carcass
scales and tissue samples are collected for age and genetic analysis.
Scale samples are only collected from fresh (both eyes are still clear)
carcasses that have not been mauled by scavengers. Redds are
measured and marked with flagging. Particular care is taken not to
disturb redds or actively spawning adults. Locations of all live fish,
carcasses and redds are recorded in reference to permanent tags
placed every 100 meters along each stream.
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The methodologies used in these surveys have been used to estimate
escapement for a variety of salmonids throughout the Pacific Northwest
(Johnston et al. 1987; Irvine et al. 1992; Anderson and McGuire 1994;
Downie and Peterson (undated)).

Since 1994, the NPS has conducted annual surveys along a 7.4 km
section of the Redwood Creek mainstem beginning 140 m below the
Pacific Way Bridge and ending 500 m above Bridge 4 in Muir Woods.
The section encompasses most of the stream length used by coho
salmon. To facilitate sampling, the section is divided into three reaches.

Portions of Fern and Kent Creeks, the two largest Redwood Creek
tributaries, are also sampled. The reach on Kent Creek extends from the
confluence with Redwood Creek to a water fall, approximately 1 km
upstream, that is impassable to migrating adults. The Fern Creek
section has been surveyed since 1994 and extends between the
Redwood Creek confluence and a series of steep cascades 1 km
upstream. The debris jam that serves as the upstream limit of surveys
on Redwood Creek and the high gradient cascade on Fern Creek are
not impassable barriers for steelhead. However, neither coho salmon
adults nor juveniles have been observed above these points and they
are assumed to be coho barriers.
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In both YC2 and YC3, redd densities were highest in river kilometers five and six. Coincidentally, river kilometers five and six correspond with the main visitor access areas of Muir Woods. Spawning densities in YC1 are more dispersed with
peak redd numbers occurring four kilometers upstream from the start of the survey in both 2000-01 and 2003-04 spawning seasons. Like YC2 and YC3, the 1997-98 spawner season in YC1 had peak redd densities in Muir Woods.
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Graphics represent the daily average flow and corresponding coho redd survey results for the three coho year classes. Coho redd size characteristics (below by year class) including measured redd length, measured redd width and calculated

area from Redwood Creek spawner surveys, winter 1997-98 through 2004-05.
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